Roberts, D. F. and Dann, T. C. (1975) . British Journal of Preventive and Social Medicine, 29, [31] [32] [33] [34] [35] [36] [37] [38] [39] . A 12-year study of menarcheal age. Data on menarcheal age were collected on girls admitted to the University College of Swansea over a 12-year period. It appears that the downward trend in menarcheal age ceased in girls born about 1946 (the 1965 student intake) and that an upward swing may have since occurred. This change in the secular trend is not due to the association of menarcheal age with family size or of position in sibship, or to changes in the regional composition of the student intake. The well established effect of physique remains, but there is no effect of socio-economic status as assessed by the RegistrarGeneral's classification of the father's occupation.
Menarcheal age is a biological variable of both biological and social interest for it is affected by both social and biological factors. It was the subject of writings certainly from the early 17th century onwards, and by the early 1950s the effects of the main factors influencing it were well established. A particularly intriguing observation in the post-war years was that in girls in Britain, as elsewhere in Europe, menarche had been occurring at steadily earlier ages during the last 100 years. The rate of this secular diminution was calculated to be about three to four months per decade (Tanner, 1955) . The continuation of this trend was demonstrated by Tanner (1962 Tanner ( , 1965 with critical documentation, and various factors responsible for it were identified. It seemed to us to be impossible that this diminution would continue indefinitely, and therefore that it would be of interest to keep a check on menarcheal age in an attempt to detect the first signs of any slackening of the trend in Britain. To do this thoroughly would necessitate a large-scale investigation, taking the form of a yearly inquiry in a group of schools, questioning girls of ages 9-17 years, with subsequent probit analysis of the results. This would be timeconsuming and probably a nuisance to the schools concerned. We felt instead that a small sample enquiry would be useful, using an alternative retrospective method of data collection which, given proper safeguards, can yield reliable results. In 1959 we therefore started to collect data on all girls entering the University College of Swansea in each year. The material thus consists of recall data from a succession of cross-sectional surveys relating to one particular section of the population.
In the medical examination carried out at the time of their admission on all girls entering the University College of Swansea from 1959 onwards, the age at birthday preceding menarche was recorded. The 1970 intake was the last to be included in this study, and, with the exception of the 1963 intake for which this item was not recorded, the data are continuous over 12 years.
Each girl was asked when her menarche had occurred. Such recall data are notoriously liable to error or bias from a variety of sources; they depend on recollection accuracy, intelligence of the girl, composition of the sample in terms of age and pubertal status, and the clarity of definition of the event. Such errors are thought to be minimal in the present data, for the sample relates to girls above average in intelligence and reliability of memory, all questioned between the ages of 18 and 21. There was no girl who had not attained menarche at the time of examination. The majority of the girls were quite clear in recalling the actual month, though the data were recorded as age at birthday preceding menarche for ease of analysis. The very few girls whose answers indicated that they themselves were in some doubt were excluded from the analysis. Other relevant details were also noted, and the following variables were taken into account:
Y menarcheal age in years, recorded as age at birthday preceding, XI year of birth, X2 number of siblings the girl has, X3 numerical position of the girl in her sibship' X4 father's occupation described numerically as in the Registrar-General's classification (despite the weakness of this figure, it was retained in the analysis to give some indication of the socio-economic status, and special care was taken to ascertain the exact type of work performed). The first analysis was undertaken at the end of the first seven years (Roberts and Dann, 1967) . This showed a clear and progressive diminution in menarcheal age, which statistically was highly significant. The rate of diminution was compatible with that observed by Tanner in European and American sources, amounting to about four months per decade over the period . Effects were also shown of family size, position in family, and the physique of the girl. Later menarche tended to occur in girls from larger families, of later position in sibship, and of more linear physique. It was clearly important to continue the survey, and this was done for a further five intakes. Collection of data finally ceased after the 1970 intake, by which time details were available for 2,457 girls. A preliminary note on the study appeared (Dann and Roberts, 1973) , and the full analysis of the total is now reported.
RESULTS
The mean and standard deviation for each variable for each year's intake are set out in Table I 1960 1961 1962 1964 1965 1966 1967 1968 1969 19/0 n = 71 n = 77 n = 139 n = 160 n = 207 n = 273 n = 298 n= 321 n = 279 n = 299 n =333 n %o n % n %Y n (Table  IV) . Certainly, there have been differences in the composition of the sample ( (Beddoe, 1870; Roberts, 1953) and the general south-east to north-west gradient of diminishing height appears to hold in the Swansea subjects (Table IV) 
INTRA-COUNTY ANALYSIS
To determine whether differential representation is entirely responsible for the trend in menarcheal age and body size, the analysis was repeated on the only county sufficiently well represented to allow an intra-county analysis, Glamorgan, which contributes 609 students to the total. For the five variable analysis (i.e., omitting ponderal index) the zero-order correlation coefficients and the partial regression coefficients are set out in Table  IX . The Glamorgan zero-order correlation coefficients are very similar to those for the total material, only three non-significant coefficients changing their sign and remaining non-significant in the Glamorgan subsample. The Glamorgan partial regression coefficients are all in the same direction as those in the total material. Again, that on social class is not significant, but this time the others are all highly so; the multiple correlation coefficient R = 0-1701. It appears that the curvilinear trend within the Glamorgan material is more pronounced than in the total material.
Inclusion of the ponderal index (Table X) .. it, those on number of sibs and position in but it relates to a relatively poor industrial comiminish slightly, that (non-significant) on munity difficult to compare with the other samples. ass changes its sign, and the linear and However, the suggestion that the secular downward c on year of birth both increase slightly. trend in menarcheal age in Britain mayhavehalted, ificance levels all decrease so that that on at least temporarily, is compatible with what has in family is no longer significant and been observed in studies of maturation in the United number of sibs barely so, but those on States (Zacharias, Wurtman, and Schatzoff, 1970) ; birth remain substantially significant. It studies elsewhere in north-west Europe suggest therefore, that within Glamorgan the that the trend is also coming to a halt in Norway I secular trend in menarcheal age is (Brundtland and Wall0e, 1973) but not in Sweden ed, and though it is associated with changes (Ljung, Bergsten-Brucefors, and Lindgren, 1974) ; que, it is by no means entirely accounted in eastern Europe it still appears to be in progress hese. The Glamorgan results also suggest (Eiben, 1970 (Eiben, /1971 . Any conclusion on a limited that the findings in the total material are series of small samples spanning a limited period of be, attributed to changes in the regional time such as the present study is tentative, and it is tion of the intakes but represent a real desirable that data continue to be collected, both in -non, the end of the downward secular studies such as the present, carried out over a period, (Jenicek and Demirjian, 1974) , may be adjusted to make them more in South Shields (Roberts et al, 1971) , and in South ible with the other (Fig. 2) . Attention was Indian girls (Singh, 1972 Kantero and Widholm (1971) found a significant relationship with paternal occupation, while in the French-Canadian study the effect was reversed, girls maturing later when their fathers were in the higher occupational groups. It is difficult to make comparisons between countries with different patterns of life, but certainly it seems that in Britain the environmental and particularly nutritional differences that distinguished the socio-economic classes and possibly influenced menarcheal age have today disappeared. Finally, there emerges from this study, apart from the end of the downward secular trend and the confirmation of the occurrence, direction, magnitude, and independence of effect of all the other variables identified in the initial analysis, the remarkable indication of how little of the total variation in menarcheal age they account for when considered individually or together. The analysis incorporates as individual variates nearly all environmental factors currently held to influence menarcheal age, except direct measurement of nutrient intake. It is likely that other environmental variables would be similarly small or even smaller in influence. The variables excluding physique leave unexplained some 98*7 % of the total variance in menarcheal age in the total material. Inclusion with them of the ponderal index leaves unexplained some 95 % of the total variance. Exclusion of the regional differences by considering only the Glamorgan subsample gives respectively figures of 97 % and 94 % of the variance that remains unexplained. Johnston's 1974 review of the factors affecting menarcheal age concludes that 'the age at menarche is a developmental milestone which is highly variable, and highly sensitive to a variety of internal and external forces' which are exceedingly difficult to identify further. There is clearly scope for much further enquiry.
